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ABSTRACT : PROBLEM TO BE SOLVED: To solve a problem that the corelat/on of images is 

eliminated in the connection part of imaging elements in the case of using an amplifying 
imaging element such as a CMOS imaging element. 

SOLUTION: Sample-and-hold circuits are provided in pixel for an optical signal and a 
noise signal. The optical signal and the noise signal are preserved independent of 
exposure and simultaneously outputted from the sample-and-hold circuits (two-line output 
in each string) in structure. Thus, batch exposure (an electronic shutter function) is 
realized between the imaging elements and between the pixels and also noise is surely 
corrected. 
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fcft ML $ i'L . y -b h X -f 7fM2<?) X'- h (iSiEifeS 
^«>RES {C^gg 5 ix-C I >•&.. 4 /£ , jUtRy- 4 
•y f-M 3 OX'- h{iSa«ll]»*»/b<0<I> S E LCM 

tm. #ffi**^ <b ^Ttfi-f - fc y -f xfi-^ii 2*<7)ft^- 

y-^-) £ ft lt MidT >y° a i izmi}ZtL& . ?i«m 
o s h 7 >- v'xy m 2 o >• 7 h L-^yy. ^hsra> 

tb<r>x4 -/^X'foh. 

[0038] msii^mffiBmizisi-tzmm^Mfc? 
a sy^^-f $y/ft- hTib&. jy.T. 03 

i- yw 5t— k p d "C'^t o <, tfc. ffimz-ismxx'fo 
y. zmm^ygmrnxm— s>-x. ra^Tir 

m 1 14* 7 m&x-h y . l tz%mm\m^m.(z P D 

KSWSil*. H^T>-X1 (M4) ±ffif&~t&V-X 
7^-c77-coX-hgC^ffM$ix^7D-^^ y/fy 
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7i-y 2 >-c F r,(ct±, Z&fflytWM&QsM^ixtc^,, 
[0039] 7 * F ? < 'A- F P DcnwrniteT-tZ 

t. m s ( c ) t-^-rj: mx-mm> ? w- 

i?X 7 V S R <b 7) m^- <t> T X £ vvf U- "OF > L , 
X-f -/fMl *^>^-^>;>T-7* F7M ?r— KPDC 

sm^ii-c t ^mm^mmr> r 1 y-x ? 

* n v - M 4 £0 y- hSPtc^St § ilfc 7n-f</'/f 

S"C'ff-f-4>TX*o— \,*<.)Vb I . liiMX-f »/fM 1 $■ 
*7 L , H3 ( d ) tcjr^-J: o^oBS-1S-r'*i£^7 
F F >X7 V S R j^£><7)fi#€> SEL1 £ .'n -f F^/F>; 
. Zixtz X >) iSffix-f ■> -9-M 3 >- 1 . ftMiEw 

] > mmr > r 1 -efltiass iut v-x 7 * o7-@ji 

[0040] |5)B§(C, 113 ( f ) tC^-T i. 0 tCffiittv'7 
F S R*»»3<7>ft^4> SHI W UKll b 

^-FPD^^coti-^effl^rxT-i (M4) *jitr 

??«C H 1 (C— (5]B#( - . 03(c) t^rT 
J: 3 (c£H«— *ST-fi^4>T X£o- UKti -b -f&Zb 
x\ 7 * f 7" -r f p mti'K^y i—^mit^kt 
&wmk&&. mmz. ms (d) c^-r j: 5 ic^®* 

— fSTfl^OSH 1 £a— UKlVb U ty7;U>( y 
■=?-M S £ ?T 7-f & C bX' . If >' 7 toft— As F [US&'xc7>jfc 

[004 1]^lc, @3 ( b ) fcTp-f J: 3 t£ 
T-^It y7hl/ ^ X 7 V S R «3 c?)ff # *RES^W 
F 'v/F i; L , 'J -b >y h 7. -f •/ +M2*;*V~thZb X' 7 
a— f -f >'7x 4 7.x->' 3 7C FD 75>'!J-by F£il&. 

123 (g) (c^-r i 3 Jg-CSlt^ 

7 h^>'7;?VSRA^<7)fi-5y<I>SH2 £>W F^yFi; 
L . fyr;W>( -y^M 1 1 rtytSCit-'J-b^ F 
mm^&C H 2 . ftvve, ^MSt-JSTfl 

#<I> S H 2 £ □— U^/Ub L . -^>'7°;W7.^ >y f-M 1 1 
Sr:*7-tS<Ii:T\ ^ff-t, 7>f Xm^oy^VT)Vi^~ 

[0042] £fc . F 1/ ; JX 9 V S RlCA* $ 

iX^ft^-fCj; ')H3 ( e ) (C^i o (Cfi-^O SEL2 
5r#fir«CAN-< \s*<.)Vb L. SJRX-f -yfM9, Ml 2 
&*>"$-hZbX'MffimffiMbWmTy72. 3 (Ml 
0. Ml 3) "<:'^$ix^y-77=ra7-[118&^i!j^ 
WBb -f& . CiHc J: 0 . *-7L- HSiC HI, c H 2 
(c^$ii/c3tm#^ 7-fXfi-f->^B*T>'7°2 , 3 

* il L "C 7 >f Xim&Jim b 5tfi#ffi.tl^(cfeiM 

•r s . 7 x«^as*«t 3tfi-^aj7jissic$sjii$ix^fi 

^■(i . 7 -f 7r(i-^tB*»4: ^fl-^aiTJlS b izmWiZtLtc 
Mm.iti-tjT>'7'X* (mnk-t-f ) . (ft^-- 7-fX) c?)M 

ix^(i-^*»*ai*$m.. M»tB7JT^7*{iia2^ 



[0043] ux±.<om(nzis^xn, y*)- y-< f 

iM7>'ffl'*t<C ^ & . j: k T C 7 i Xim£. L . ± 

mkiti ixuftim. ;j ximizstixz, 7 a-? * 

> 7"-r -f 7 a— > ; g > X'<?y 'J -b y F 7 X ( k T C 7 -f 
X') <5ffira* < ^v^)-C'7>-7'A7 >f LXtHiJ^ii 

X- . ^mmmx'i&£!imim®*M& i> -Htzim 

~f -§><. 

[0044] Zcr)£olZlX7*hy4 F P D«7)— 
SU-t-y F*tTo5tf*{C-aS§5t$rtT^. ffl^l^^^ 
77F*-7F F|HjS§tC^fl-^. 7>f Trft^Sr^-f^, Z b 

X\ $lc?)7V—l+<7Mytb Zi\t-><7>m^c?M*-ti!> 
iLX'fso z btfX't* h . dine J; 0 . ©ilM^tti L*'<t 

v ^ . m^'ft t h nx-jmmo x &«#2iffitf> <t 

{C/^XffiM^fflV m^MSJXit (S/N) tex« 

[ o o 4 5 ] sc. wmtkeymigim^immnmh^iv 
xxwmx'$z><nx\ mm^mmrvvx^mu^mm 

[0046] 04{i[ll^H*rW-^l> 1 3 bmmDO 
JfifiS^F*: . 9tZW)<£bl£&ZblZ£ *) 4 0 SrnmD 

•t. nmm^i o oi&miai.izMmV'&frZi'L. 

X'tMwcDMmmWtffti&L* HX v ^ . 
[ 0 0 4 7 ] m 5 fill 4 (O A - A IStCfeit S tfirffiiaar^: 
~t. is>"f-U—? 10 111 a7ot'9A. -f/t-h'^A 
W&ttiS&ikb LTfflv^Gdj, o 2 swsifH 

fltdt$il. FOP (Fiber Optic Plat 
e) 1 0 2_h£fftK3;ftXi'*&. FOP10 2liy/f 

f-7 i o ixn±i fzKzmmx'm®MTizm<tz?> 
■^mm^tmiM^mxh & . 4 ^ . f o p 1 0 2 >• 

f-lx- 7 1 0 1 T-eSiR^it^r^fcX^igiRL. Jfiffi 
[0048] XHIiyyfW^ 1 0 KC^^O^IIS^ 

tse»sii. d^ta^tiFop 1 0 2T-ea$it. » 

^.«!yifi« 1 0 3 (ig^^CiB. 7 o y 

tkL. x. m&m=Ffrt>m*Tzm*)tiiixmw-?$>\B\s& 

flyRT-fci'h^flfflttKt^TAB (Tape Auto 
mated Bond i ng) Cil.lIWf|g5-ff 3 
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[0049] 9m>mm%=? i o otisfc i o 5±izm 

i^^');> Xfo 6 , t§#3t^- o 7 c? -, 7 IR^^A 

ft S v{£fig' * h" (ctSM $ i'ut ^ * V- XiVWR 104* 
JILT. »R*?^H^i!a$n^^«WlS«l 0 
3 b taffiX-fl 0, TAB7I/Jf > 10 4 * 

[00 50] menm&iL&fts a >-r*;ju>\3 0 1 & 

t>~m<nMim?£W)liiT®&<?M$:^\ CMOS 
ro-bvUCJ; oT 1 3 6 nimDOC MO SMtft&S^S 

1 tscis 0 Tfpftr * , e* xmrntmrnxim 

m<?>±* *J4, 1 0 0 /< mD— 2 0 0it mCffili:** 
< T 4 t > , *afcJK9rri4B*^ -f X(4 16 0/i m □ t 

ix i \& . i 7t . n 6 tc^-r <k a csiasiH'rt tuaifi 
7 1- w =jx 9 . *t > 7 1- w y 7 ^ //r^ $ ix . 

tc 71^^ i/^ivmm t nmmcm ^ ^>ii & . 

[00 5 1 ] H7liSil>7 hl^X7C9i?Mi7'o>y7 
(— *f5rjSiRLSEi&ir-&^^W2) 3: HS« < 1 -fc 

/l ■■> tc 1 mmmztmznmiKmTZ^'f,. 1 h^hi 
sgiin i iztrct i <z>t a & , m&xo 7 t mmms co 
wmt. mmr>t:#>m&'M*u'< r«7 y zzm lx 

V- V ^.mKiifl-^TX, D -fe -y h 

fs-^f* r e s . mtum -s#-<i> sel £#j£t6 it^i:^ 7 
x i- -/ ?i^7 h u- 9 1 mmy- h xm& i tz mm 

tfDg^CJ: 9IB$J$i'L&» z/ybls -sX 9 OHIS§fftj£ 

[0052] itc. 7£&®i&b lx>y bVi?*9X'\& 

tl-^, x zi-mxiJtzMUKJ yrVjO'b-t&fy 
9<nft^£tm.-f& i 4: tc J: 0 5^7 h ^ ^ ISHitC 
«DJC«-r* £ b firsjlfcb* 0 . fa-/«WJ 
(cBtft *#7t ^ilJ^^T K l^X ?r h Z\ b iZX 0 y 

y^j.T^izxhUMcnmm^mm^h^ btfx-t 



[0053] HS<4> 7 M*-j***rt«E$ilft 1 ®JiS 

ix, ^mtzustmK (>yw-jx9^) m 
mr> y\ mmt&. imm. y i xms urnm® 

[0054] ^7t, -feyj-x-f X : 1 6 O/zmD 
S/HEIS&fRJjS : 1 5 «rax 3 2 0 xun 
B^^Tttti^ : 1 3 OjumD 
iS7y7 . : 15// in X 3 2 0 ju if. 

I- V 9 X P y ? : 1 5 /< m x 1 6 0 m 

tvx^z* £~>x. mnmi&6 6%X'$>&« >yhi- 

>X9-AW.^tX^ 1 Wm?>\s4 T*7 144. mSiZTfr? 
t^f 5 v'7l> UyX?/D y ?^IJ|5ft$il.7t i,<7)T'* 

0 . > 7 I- V >• x ^ //MS § i i& i -» 1 MliS^) a *>W^ < 
t ^7 M^>?x^*qE$#i4 lf.«i (-fe 

[0055] m9te*Mmmnmm : 7-0)Wf& (wm 
m) £^-f . ^mummxtemw. >■ y h v >■ x 9 1 

>• 7 h u > ; x ^ *»'»m^^)*^ffiJ*(;KS $ it . 

s--pi*i(c^it<7)®5g//Mii:. A^-ftftiz 2^7c<cie-s§ 

iiTV->&„ 4^:. \^ay=f-i>^mr^h> yYWX 
9<7)l 7'a y 7 * J 1 f y f-p^tCiR 4 -5> 4 o CHS S ixT 

0 , Z.i\.h<T>Xvi ■■/ 9 SrM^T — ii^fiifi v'7 ?- V 
X9Xu y 9 b t , 7 h P 7 7 7*o -y 7 t T 

[oo56]gc. b i>%±m.imi£mmx'mL 
^wffib?&. m9 iz&^xii i w&mmcrmn. im 
mmm^^Mmcomnu^ivrsx-muK ttz. ± 

X<7>*nffiX'%$cffi&<7>m£& t < -thtoiffi*. l ^ » 

*\ mmm^)^cr) 1 ^-^ ^^^-tr^^cfcttssTe 

fS^ffi^Ji7 y A xmcn-?- b ZtzMz . ^ 
cri&vfan&ytffl&emWib {4^=5r-& 1 1 (4* 0 5 , 
tfz, M91Z&UX. 9WS&?-±lz/*>7i!flBt1rtbtL. 
Z <7V<yy°\,z1,mWM)>Co rtaN9fft£r{RR-f S 3t»<0« 

[0057] *HJt^fiStfc», >T(4. «HMffrt, « 
^Sat-r&C fc-C. >7 h U y7^f*tMIC 

t%v«7)x\ mim+itmfrmmwbtcz, . 

[0058] >Iil4>^m^^ 7 /I'ttCllMWtcPS 
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m<7Xk $ $ (i . 1 0 0 m in □ - 2 0 0 m mCM&tZiz £ 
<TM >tf>T\ W^a^pBJ*(c I- V > .x I 

[0059] 4 . . > 7 h W i>.X ^ *• 

//ifit* y?H/ .7 tC & #* . y7h U iy .X .7 £ L 

k- , *£stiBJBa J: -) tc x ^ £ h *m izm 

i^.: i* { T'H. GE-T, X9-T < -t 7 Mis 7 h 
.x * ffli^iif . yM?* - a/^X 7-f X'^l * - ft® 

[0060] jg(C 43Kiro]|r?tt8flMR?£ IT C M 

Wtt* c t #t •* & . 
[ o o 6 1 ] *st«tsimi, ^f^Tt^fsii^atcFo 

P*W<r -fc/L-7 * y .7 L- xXtfC^fg-l^X^ 

««t*&*q.£>'£>&, 

[oo62] (.$2 ?mmm > ace . 2 o 

« . JE*ffiB)ti±m l OSKireJDl tT* * *** . 1 as 

[0063] KihBI8& &BJ8&*Effl£>Xig 

1/10 oearc* 9 , axgfc ok^rh^xk* h 

>'^t ( iz TJrt" ^. 7)(i - <7)X MtfXtt $ tot 

fit. i-S v 7U->->'{i|S]S^v». Ht, S£ 
KiSSh LT*i6 0*^/o 9 0 7U-A/Mlft"iil 
•!> . ffl^<7>fl?[f.gE(i 2 0 0 v mOfrb 4 0 0 u mD i: 3§ 
< k L <tV\ S#±afg^B#(Cii, S 0 d BifiV^ 

y 7U >-^W$il^. a^Mf;KJ5 1 0 0 
xtmD*^ 2 0 0 xtmD^£<S*C'S>l. 4 CiL^><^f±1i* 



[0064] -irx-\ xmmmmz'te. cMosgawR 

t x- . zix ttvttmzmtii-mmmttmm l x \ ^ . 
H i o tz&^x . p d u^m^mut i x<nc c d^-c 

ffl l > ^jlT l i, & t ffl tW*b&&£P>7 * h r-i 
V X'fo & , llioiA^MiO 7 a V y-i it- K liitffit^M 
WRS^'iij^P* ®*-gx(tS^i:T\ S i O, SfT'M4i 

-kpd nm&c f D ti . WMmmmzfkxmmzn&tz 
Mz&'^t x 7 (cisit lt . tkm- hXo 12 7 

^ Y?4 7r-FPDiO-^a$r/h$ <i . ^'-f -t-5 y 
yU-yyM'hfS, fJ)MB#(-l:b y ^TMfftxjSS^i o 

o mm&temmmmizxty* y ?u > 
7 * b r>r .^t- k p d t&mzmfx\, >s , 

[0065] M 1 4 (iSfib®^- H ( ffi^W -J- 5 y 7 U- 
yy) k»H^-H (ffi.»SSt-F) tOtifttD 1 ) 

< 7 ^-> v 3 y mmtmmm) sac FD (th*) t 

Wlffluf Cft*8« > 4- S J: 7 »/h«fi(c»tH-* . 7 o 
-T- ^T'r o A -y 3 >'( &fflmim ) tiiSiSM 
OS|-y>'yX^M4 £0 ^- h L X && $ i LT 
M2li7D-fO'y'f-f 7i-y 3 >(CSm§ 
i'L^m^fSr^m-rS^^^U-t y HMOS h 7>'v'X.7 
( 'J -fe y h X -f y f- > . M3 (il*7 >'7° 1 *r}StR* t 

4liy-X7ta7-tU 18ISM OSh77 

> : X ^ ( I«7 >-7° 1 ) T\t) -g. . 

[0066] zcommryy 1 so^©(c*|g*feMco# 

«T**&^ y yrm^ifim ^tiXV^ „ ^cr> 7 ?>'7 

mmzx *)ftm£.mMx*mL-r& u. tc j -< x^^*^- 
s . ^ 7 x7°@8S£of*tc^ i (vmwtmk mmizv>-?° 

>\s7t-—>l }mB&*:&t / fX^&„ M 6tiliSr>-7"2^S 
*R-rS^i7)jlfRMOS h7>'y7^ (HfRX^ y 
f-) . M7JiV-X7?07-i: LTlitg-r^ti^MO 
Sl-7>' v ; 7. ^ ( If7 >'7° 2 ) T^> & . M 8 (iTcft"^ 
#affl<7)-^ >yiu*-)i- H ©S&S-fliBJc-r i.-^ >-7VHVl o 
S h^yyx^^f 7 f. CH Ki^-yUK^v-r^ 
TfeS. 

[0067] M 9(iB«T>-7°3 *StR-T-&^y> 

COSMOS h?^; VM1RX4 •■/*) . Ml 0(5 
y-X7to7-fc LT«iM-Si|MiMOS 
^ (M#T>-7"3) T#>^». Ml lJiy-fXIS^SStffl 
co-^^Vl /L-FlfllgSsrfS^-r hV-yy/V-MO Shy 
y Vx 9X4 >y . C H 2 (i^-yl- H r? > -f >-^TJ> 

Ml 2(4®Sr>-7°3^gH : R^f l.^£7)Mt/?MO 
Sh5>'yX^ (jgfl?X-f y^-) . M13liV-77t 
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[0068) ^SBMRCfitYttt. m 1 co^Jg^i: 
HtRJc^HSftSR^SrR t • * 4 5 > ^"C-HS V * ■? F , - 

netware*,***, / 4 x-fg^s-gg^aj-rc fc 

[ 0 0 6 9 ) , B*»«0«#£o^T«9l-$-*. ^ 

**>B*wcii . 7 * f r >r h x-mL itzimmM 

ififeMx -f \-/ f t:i •) 7o-f -f y/f ^ 7 i-y 3 > 

t hmim o s f ? >■ 9 ( mmr >-r ) iz x 
OMHit ix&.))*ii&, maths*?* byA x- 

F £>%6«, KM b 7 > >• X 9 b lz+ftjz * 3r« 
JE*SP7:-5.^L-TfS#iaM* 7Q-f^ >'7't < 7 

Vp , v H = Q F . • V" ( 1/ ( k 

fc , ftmmmzjzz < t &tnbizi± 7 * f yA *- 

N'wis^jn^ii^, 7* f 7" -r -4- hv)ffifflt 

< t &t®mcr b i>7z$ < %h . mmtmmizm 

O^S C PD £ X' § 6 tfft'h $ < & i t l . ^ . * 
. 7 o-^r 4 > '^-f Oi-y 3 > T >'7l»it* Itt 
SM^T >'7°a573^§ $ A V(4. MTOJ: o izmzn 

[0072) AV = G - Q P /C FD ••• ( 4 ) 
GJ4V— X7?n7- <7)fijf#, C FD i±70— f-f > 7 t 

[0073] ( 4 ) '3 (CIS] timWM 

flwQt:*fLTAV^7<§ <-f&Jfctf>fc:ii, 7— xy 
xnv-omnGimno. 7-0. 9HKhtl^i: 

mtt*^ax\ ?*b yA -a- f t iiia{^fic FD £ 
[0074] ^mtmm-x'imm* 1 6 0 ^ mat tc# 
fiCp D ^/Jn$ < tzimfttfX) & . y*vyAa- f 

ffi^fcoiR.^^*^^, %mxA v+iz±*)m^mffi£ 

7 a- t- < >' 7 *-r -f 7 a - 5/ 3 > ^.^teMf 4 C W 

153117. y^-tilSft-T. 7th^^-Ki7D- 

* . 4 a: > mmm&mzmmmM tzzx-jiz?* by 
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>■ a >^m-£WMT& . y*b yi H *T.^±3iSfL; 

[0070] p n« ^ar*-r4 7 * h 7W ^- K 

(3^t . :fcii=fi£*-v 'J T Qp *r 7 t h ^ =t— K2l?<7) 

Tiz£&ytm^mi±v f «i. 

V P =Q P /Cp D - ( 1 ) 

'J -fe ■•/ F 7 -f XA»'J>4 , Ztlli . 5 > 7" A 7 -f Xfc LT 

. 'J -t ■» h 7 -f XV„ i± . 
V N ( kTC„) - ( 2 ) 
t%&. k : X)VV?Vim. T:jSS(K) T' t |>4. 
[007 1 ] ttz. S/NJt{i. 

C P „) ) •■• (3 ) 
<7-)3£tt C F D t ±M'h t%&<ko t^Igft L • T i •> 4 , 
[0075] *m&tmX'l£. ZZMZMXlt^WX-lc 
W£M%W y -t y FD#(c k T C J A XimSE. I X 1 1 o 
mmizZCOkTCSAX ( y-tr y b./AX) 

bb%&, z<r>tz*h. *mmmx'iA7 y yrmzzm 

mmzikrt &ffiffch Lt^S, k TC J A xm£cr>i>#> 
\,zy5yy'M}&%m^%z\blZ& ! mX'foZ>» wmwA 
Xif 5 0fj>t> 1 0 0/< mOt JfcRW'h$ < 
ft**^ti3te©aft»"C<0k TC 7 A Xl±?%± L^rvwO 

[0076] hi <r>mwm.<r>x -> \,zmssa^t\ai 

C y A X X '3 t F P N «0^rSr»I-r-2>*S^ t . ^ <DK '9 
■mSrv\ L*»L5tj6*^>, Wihli*-Fi:f)Jli^:-FSr 
«E»T i: 4 «:«>(C« . SfihiH^ - F X' i> k 

tc yA x<m&t$.&mx*fo y . b«i*kc^ y >y°ms 

lit- F"c-t> k tc 7-f i**t & i 3 tz-mm 
±ma+ryy°)i*-)i vm&vmmz ? y yrmzzm 

[0077]ifc. »±H»^ffl(c^=r F^'-f F« 
.r -f 7- S y 7 F->-^-^±§ < -ri> fctf>fctt*JtCp D *«*: 
§ W ^77*^V . * 3 -T 4 fi^miE^TA^ 

&$mL*tfhtt±mimmayA -t- * >y 9 vyaziz 

if&tztbiz^ mm (.yA^i -ryv y'J) -WDSiiHiR 
N < 3r -> T L * 0 *»\ S / N £ i < -T 4 fcftfcli . 

mzkTcyA xz&jzi-z 9 y yym&tf&mx'h 
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[ o o 7 s ] m 1 1 ix*mmBmiziiif&wmMcr.mft 

1 l5rW^T!llSSi!)f^MaB^-S. *1\ :>t®3MU:7 
*hr4 *- K P DT'ff o , S^tii— 0 - # 
figffi3R7-o^fflSTisi-^^ < 5>X, Wiaj-c-lTd. «k 

t7)± C 4V \ aMfctttftB-CU: . 7*1- y" 4 af — H P D ay 
*• 70- -r -f > Xt* -r 7 i-y 3 >-(C5e^^|£iH L 
lXi5>). lEiM*^ -y LXirVS:^. 7 
* h V A 5f- H P D X-mi L rtyifiTOtiSS C f . D > C F D 
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